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Abstract not available for JP 10509765 (T) 
Abstract of corresponding document: DE 4442052 (A1) 
The proposed conjugated polymers contain 
repeating units of formula I, in which the symbols 
and indices have the following meanings: psi is a 
group IV element other than carbon; D, E, F and G 
are identical or different, for example -O- or a 
chemical bond; U represents (for example) a 
chemical bond; V can have the same meaning as U 
or can represent -O-; the groups A are identical or 
different, and are (for example) H or a C1-C20 
hydrocarbon group; T represents (for example) -O- 
or -CA=CA-, A having the meaning indicated above; 
K, L, M and Q are identical or different and 
represent hydrocarbon groups which can contain 
heteroatoms and are characterized by conjugated 
electron systems; m and n are identical or different 
integers 0, 1 , 2, 3 or 4. The proposed polymers can 
be used as electroluminescent materials. 
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[ # ft H * CO $S H ] 
1 • ^ ( I ) 




( I ) 



C , 

D . E . F , is i: G ii H — ^7t{4S^r-5TV>T. •£ ft ix - CR'R ! -, - 
O - , - S - , -NRS-, & fc ii -ft * IS T- & o X , £ O fc £ R 1 , R 2 . tJ «t 
V R 3 ii N - * Jt ii m * T ^ X s ^iX-fixC 1 -C, 0 i»fl:***4^{iHTft& 

J: < ; 

Uli. - c R * = c R 5 - t tz (i -it IS f & 0 ; 

V ii , UCiLtgiLfciiJU'JiUv Jiuli-CR'Ri-. - O - , 
- S - s — N R 3 — . — S i R 1 R 2 — , - SO r , - SO-. U<li-CO- 
Ttot^aiSR 1 , R 2 . & «fc R 3 ii m IB T Je 8 L fc fc fc 0 T * 0 . R 4 

iR 5 (±iii-t7t«^^' 5 Tv%T, r 1 , r 2 , *$ xvRnzmtxfemLtzb a <o 

A ii 11 — * Jt {4 S * -5 T V* T , Hi^i±'^.7 x ^iI^Sr•^^T••^T^J:V^C 1 -C 
2 o & ft * * £ T J> "5 ; 

T ii s - O - , - S - , -NR 3 -, - CRiR!-, — C H = N — s - C A = 
C A — . - C H = C A - % - C H = C F - , £ jfc ii - C F = C F - X' 

h-oX . iflilR', R 2 . R 3 . 13 £V AlZffisZlZX femLtl b & <0 X* fo *) ; 

k. l. m, a xtf Qnm-tfzitmtc -ox ^x . \foi?^»io*s 
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, *tL*tL<?>*)V V 6C ft 4 * A £ L T . tt * L < J± SB # tt *D <0 31 . 

*4VM±ft*^tt**tt6«*f JSLTi i< ; fit 

mfc nfci If?— *fctt»*oTV*T, 0. 1, 2. 3. * li 4 "C * * ] 

2 . 2 - looofB <soKa»ji#ffi*^r-rs. if * <o k h m 1 n t E tt *r u v 

o 

3 . 3S ( 1 1 ) 




(ID 



V S n . G e . & tz tt S i X' ft 0 ; 

q „ k s l, & 4 tx m « ibi — ±fcuii*->rv^-r, -€-<x-e<x^*at>L<{iii 

I5ar^Tt J;v\ 1 — 15ffl CO |S| — t 14 ^ & -? T U - V y m , fc 4 V / £ 

a tt isi - * fc « n % r> fc a m m x- ft *> x . it * <n m m m 1 m <n & ( i ) k & ^ 

mi n tt III - £ (4 A * -a T ^ X „ 04fclilt*S) 

r*s^l.&R«^•a*t^**^«.§ll*<o*H»la*^J:tf/±fclillS23at:B 

4 . ( II ) iz is v> t . 

A^m—tt:iim^:^X^X. R 1 „ R 2 , R 3 , tJ J; IX / £ ft tt R 4 T* ft 0 ; 
Q fc K # H — *£ttS3r-?T^T. 
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T h *) ; 

X. Y. B. £ <£ V D ifi ffl- £ fz {±S=5: o T ^ T . CR»4fcttNt* 9 ; 
ZiWBH- 4fcliJI4-?T^T, ~ O - . -S-. — N R 5 — . - 

- C R * = C R ^ - x i/c(i-CR 5 =N-fi)D ; 
P . q . fiitf ri*I^t»i»CH-4ft|jJI*oT^Ts 0 . 1 . 2 N 3 
. 4 . * fz It 5 T h 0 ; 

Ri s R^, R3 s R4 N R5 s R6 s rv^ & x 4 fcJ±»=S: o T v^T . 

* *i ? ti H s 1 — 22M tOlf ^Wt^IIi^iiS^^til^T/K^i, 
tL<lix^f;H, ry-;H, J: tX / 4 fz li T U - ;u * * 

ylt'^ 0 . Z0>k*3tm9iifi. C 22 T )V * )V , C X -C 22 T )V a * is ^ Br 
s C 1 . F . C N . 8J;V/*ft:ttN0 2 tI!H3JiT^Tt)J:<, fti^liB 
r . CU F „ CN, N0 2 . J ftliC F 3 Ti> D ; 
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■e * U ; 

R 9 ** H ^ 4 tz li A 2: o T T . * *t *l H s 1 — 2211 & mm M 1 ? * ^ i~ & W. 
aitttft^i^S^T/K/HtKliT/^^^i, - C N . - N0 2s - 

N R 1 1 R 1 2 , 7 x - ^ . t: 7 i - ;p . l - ^ 7 ^ ^ > 2 - ^ 7 ^ 2 - ^ x - 

IliR 9 £^ U^TU< ; 

X fc Y # [il — 4 tz tt A =fir -o T T . = C R 5 - 4 fc 14 = N - T ft 0 ; 

Z#|i| — 4fcli*2roTV*T. -O-. - S - . — N R 1 1 — N - CR5R6-^ 
- C R * = C R 6 - . 4 tt - C R 5 = N - ft 0 ; ^ U 

R i * t R 1 2 ^ [si — 4 l±m-% r> T ^ T . **l-e*lH. 1 -22ffl<7) J£«IE^ * * 
tSlit KiiS^^til'iOT/K/H, 7 x x )V . 3 - * f - ;U 7 x x ;p . h" 

y x x jv s 1 - + 7 ^ ^ . 4 U 2 - ± y * )V v ft h ; 
I f S. co $g H m 3 Jit te IB « CO *° »J v - . 

5 . * ( II) fc*J V^T . 
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Th *) ; 

L M # 11 — £ S & o T ^ T . 
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»*<0*H»3*4fcliai43!!teiE«<D#yv-. 
6 . s£ ( II) fcfc l^T . 
Q K ** H — itiiS^^TUT, 




m+n^OJftlil?*') ; * L T 
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X°hl ; 

it * <d *s H m 3 - 5 cd - ii ja ± tc t e at «?D * r y v - . 
7 . ii * is h ^ i - 6 3i (?) - if Jii ± ic la a CO *° u - 

8. w3<?)!iSffliigi~~7iicD-if ja ± ciEi^^yv-^xi/^ fb;h^ 

9 . « * CO ft H Sf§ 1 ~7*tf> — *Ja±(ce*OJKUV — **X,rt*xp? ho 
;P 5 * -b >- x » . 

11. lotU^Stel^f LTOT, i ix & eOvSttJl cOii'-Sr < i: 1 o# , 
W*«$SHIIl-7iIco-iIJa±^K«^^y-7-Srxlx?hcr^5^-fe>'XW 
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[ ?& m to i¥ M 3: R BJ ] 

\fn-^tfnj|f ^^tttaiK'J?-, feJ:^^jx^<^xlx^ ho 

iiUiii?, vdus « , j3 x v m m i ^ <o * » t a ^ t . - » <o ^ » ft 

SCI?flTV>I.ISIi, IS B£ jfl[ £ v% T ii , «*»ISCJ:-»T**tllfc8*l 
T <^ & *> If T- li * ^ . 

« * *> « * « ^ ^ m bj * ^ ( tz t i. (f , a a& « « . a x k m 5 > r . fciix^ 
^- -t y x ( el ) fjfi^ii/? ho^n-feyxfAO Cfcfcxfcff&^^-f;*- 

F (LED) } 3&*fl6fflS<lTV^S. 

iftffFf^, 172,862-^- 2: #5& ) . L *> L ^ , « ifi * T . I«J:34f-'WX(?) 

ISIS ffi 90/13148 -y ;*«fi*aj«&iliO,443,861#HU *ftilf'J7- 

c07^;l^ASr^7t* ( ¥ S * Jf ) t Lt^Afc'xV? hn^S^-ty^f^O 
fc-5V>TKlLtv^. i <9 ± 3 * T ^ -f X ii < CO fij £ (tkitf, :*: T 7 

D (self-illuminating) , L t * { t t I jP « 1 1 If 1 ^ £>I i L^V^, 

IH HI £tt ft 90/13148 l:n*iftif/W xli, S6 3K« Sr . '}? =5r < 4: 4> 1 « O 
* ft *" U -7 - £ -ir * t « < X m m =&• # >J v - 7 ■< A ( ¥ * #: J| ) cr>MX'$ts 
. Il^fMI^f^ftJIiOil^lSMkSlllLtfcD. JS2<o«ttJI**t>d — 
ooSlkSMttv^. * * * Jl o *° U -v - ^ * iv a a , 2-?Q«illlct 
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S^TifSft€tfcf : fS^ttli^ l J'7-tif>li „ <0 # « ft -ft * ^ ^ t= J: 0 *° 

* (4 ft « Mr * * 'J -\r - <D 9 M # ffi k 4 4 . 
HI Hfffilfiji 90/13148 "Ctt, »#Jifc*JB3:h.T^*JK!; V-«»I4iK U ( P -7 

i^iiis«iiT'iiiii l ;us«iLTi^. $ fe tc , sk y (p-7x 

- y ) (ppp) i,xi/; hn;l/S^-feyxSf4h Ltfiffltl»^J:A i t"l| l 

<r ix h co m m * e jb -r & c t t ft *? *s » # fe ti x v» * ft *i £ *> s fc *• ih' 

i co ) iz li £ tz & < co & cr> & » S ti X H 0 . U H J -r ^ -i X m ^ -r ^ A x <F> jrf - 

,1 fli± , XI/ ? ^^;^S^tyx|^f(^:f^W^«ffi«g««ti:^7)aA^i5 
t#.I*»tt4>, XV? h a ;l/ 5 * -fe V x » ft co ff a jf i,z M L X IS ti £ 51 S SJ 1" - 

L!t^-5t*^BB«l S$ H J§ -r ' W x ^ « ^ -f A -f xizts^zmmztih 

k # fc: , iil^i7)f^WXcO#ttrD7-(-;l/ ( property prof i le ) S: & ft *f & 
8<<^;i(: 1 '\7 x n-xb-n#^^^-xt L d'- * < t t loWRH* 

3fi#ffi**tf*a^y'7 , -36*. ft *i as jr 3c jg tt , *«»«Efc*t-fi)esiftSiife* 

ft? '14 , *5J:l^iSlllS*ifc&K»JfitB** > «-4«Jtr*<. »fe. ft it tz x 1/ ? h 

X tr n -ft. & m t± s 2o^«m* t lo<OHflffJR I FfcJ:-3Tte-&U3t'ft^ft-C*S 
. <T COiS^ {4 X tT O Jg^F t nf U 'tl » "Handbook of Chemistry and Physics, %b 
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2 

KS (1981-2) , CRCTL-X, ^ - C-23-C-25" fc St HJ $ ft X V> £ . 

2 o CD *° U V - £ l o co * e o + 4> Sr fl- L T IS £ $ ■£ tz -it £ % # . . 
*!I#l¥m5,026,894-§- , J.M. Tour "J. Am. Chem. Soc. 1990, 112, 

5662" . J.M. Tour t> {Z X h "J. Am. Chem. Soc. 1994, 113, 7064" . 6 il/J 
. M . Tour £> iZ i. h "Polym. Prepr. 1990, 408" (Cfc ^ l^^f a 7-lfIf 
(?) tz th cr> Vs '® t LTtiiS$tLTV>|»„ ,1 co J; ?3ML;i=rft<7)xi/? hn^S^-fey 

L # T * 56 ii s ^ ( I ) 




. H X If S i s #Hg^ LU«liGe t S i T'* D ; 

o - s - s - s — n r 3 — s £ 3t (4 -ft; ^ ^ r ft o t , ^ot I r 1 , r 2 . a X 

1/ R 3 i± H - & tz « H & o T T , * ft * ft C , - C 2 o ^ -ft; * * * * Jfc 14 H T ft l» 
t ** T" £ ; 

U tt , - CR* = CR5-tfclift?S^ ( ■ « IS ) T ft 9 ; 
V t± , UCWLTttLfctUDTftJ* 1 , feS^li-C R'R 2 -, - O - s 
-S-. — N R 3 — . - S i R 1 R 2 - . - S O 2 - , - SO-. {.Kli-CO- 
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tfc-)t, icofc^R 1 . R 2 s J: 1/ R 3 ii mf IE T ^ * L £ £ 9 & 0 . R 4 
R 5 !i IH — *ftli»*-jT^'C, R 1 . R 2 , cfc ± R 3 K 18 L T fi L £ 9 
T'fo&fr. S tWi 7 7 S {> L < a C F 3 f i) 0 ; 

l^fnlf (|U<li, - o - , - N. ifciiy.y*) ^t^t^>T^.i^ 

c !-c 15 ft-ffc***T& o , stjffiLooiiii*, s^ant 

^t^r^^/H^ 7 ;p n y S , r ^ # ^ * x - C F 3 . - 

CN. - NO,. - NR8R', - A r . i If - O - A r t* 0 ; 

* , e # *» ii « * . i> l < ut s§ m * o v^-r ii x h -o x *> ± v> c ! - c 2 o ft -ft:* m m 

SH<ll>f/k x-^;U s t.-7:.f;k ? u ^ ;k s 3-^^-;l-7x-;P 



Arte. i^22fJt«^«If JttSfSIST'feoT, » 4 t < tt 7 * 
^ )V , f7x-;P. l-t7f;K 2 - 7 f - ;U . 2 - f~ x - ;u , t tz tt 2 - y 
=7 - )V X' h *) . Z(Ob%Ztlt>cr)Ar£c0Ztl?tl&^ AfeSLt^iLit 1 O 

T i± , - O - % - S - . — N R 3 - , — C R 1 R 2 — , - C H = N - , - CA = C 
A - , — C H = C A — s - C H = C F - , J fcjji - C F = C F - tfeoT . i <0 
£: £ R 1 , R 2 , R 3 . fciVAiimilEfcTSaLJttfeOTi) 1 ). »t L^Tli 
-CH = CH-T'S>9 ; 

U fc «fc U ft ft 7jc & * T" $> 0 . :«i;iK, L „ M s tiilfQJi 




T * 0 ; 
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( maximum unsaturation ) £*-f&!BS:®j£LTkJ:<. .1 CD i # li 

mi:nliH-4fcHS4-5TUt, 0. 1. 2. 3. * fc tt 4 T * 4 ] 
T' ^ § ft & Ir^S ^ # fi 5: # /C ft f& -i? U — £r $1 ft l> . 

ffuu*y?-ii, ( ii ) 




( i i ) 



C + . 

(i S n . G e „ & ti It S i T & 9 ; 

asnt^Tt i - 15« n - * (i n * o ?t r y - u y s , J; t>"/ s 
fci^fnry-i/yi, tj x tf / & tz it f n u y m x° h 0 ; 

AliH-ifcttJI4->Ti>T. ^ ( I ) t: r 5t 8 L fc & 0 V $> "5 ; % L 

X 

m k n am — % tz it m % -o X ^ T . 0 £ tz It 1 T h £ 3 
£ ^ . 

d ;U 5 * -fe v x x ^ 9 V )V ifi if 9. W iz ^ <F> t t T h h <fc 5 3: -ft T h h . 

5$ ( I ) tfcfi (II) Sr*-TI.3{s:^BJO^yv-{i: s — JK £ t± 2 — lOOOcD . # 
J l< li 2 ~~ 500<7) . fLTStff* KI12 -k W-f § . 

HClfflffiLl^^-fi, * (II) fc & ^ T . 

A#H — 4 fcttS* -o T , R 1 v R 2 , R 3 „ H XU- / 4 t li R ' "? ife 0 ; 
Qt k |bj — iftlil^ot^t, L-Jt c 2 -c 0 . # 
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X h K> ; 

Z kWteffl-t-fctem&iX^X , -O-, -S-, - NRS-, - CR5R6 
- , - C R 5 = C R 6 - , Jfc(l-CR'=N-tii l 3 ; 

p . q , fc x v r t/s 5. ^ iz m ± m tc m - a ^ u ft * t ^ t , o , i , 2 , 3 

s 4 , ± 0: 5 T * 9 ; 

R 1 , R', R3. R 4 „ R 5 s R 6 s R 7 „ 33 i tf R 8 # |S| — t fclil^ o t V^T , 

* fi -e n h . i - 22^ co m. m m =? * * ti a m * fc « s » *» ti m <n r >v * >v m , 

ylffe^ » * L < *i y x - /W a 33 X If / £ tz \t 7 x - ;W * * ^ £ X fc o X , 
CI CO # 5? # & # , C 1 -C 22 T^ d r^, C 1 -C 2! 7/L'3^ Br. CI, F , 

C N , feJ:U'/i/iliN0 2 tii§il-C^tt i< , fci^HBr, CI, F 
, C N , N O 2 . £ i± C F 3 X h *) ; 
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~C h 0 ; 

R 9 # m - £ m & o T ^ T , it -? tl H N 1 — 2211 CDfSIf S ^itX I 
It fcliR**>^«^)7^^;Hi L<liT;P3^f >-S, - c n „ -no,. - 

N R 1 1 R 1 2 .. 7 x.—)V ^ t" 7 x - )V . l-f7f;l-, 2-t7f/k 2-fI- 

I«iR*^ U^TU< ; 

X £ Y^R-JfeliS^oT^ts = C R 5 - £ tc « = N - T ft 0 ; 

Z:6*R-4fctiJ14oTV*T. - O-. -S-. — N R 1 1 — v - CRSR«-, 
- C R 5 = C R 6 - , it(4-CR5=N-ti&0 ; -e U T 

Ri»fcR»**«BI — ifeJiHsaroTV^T. -e ;h. -f fx H . 1- 22ffl « * JI ^ 2: W 
f & tt M t t < « a # *» ft ft <D T ;P * JV £ , 7 x - ;P , 3-Xf*7i-iK b' 
7 x - /t- „ l-t7f/K 4 fc Ji 2 - 7 )V T h h ; 

seffiU^ii. ^ (ii) (= ^ t N 
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L £ M # |S] - £ tt A £■ T T . 
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I 



R = C 1 -C 22 -al]cyl, {CH 2 ) x -S0 3 - x = 2, 3 £|J 4 




CH 3 



i a * it & m t h h . 

W ft & L v^co Ji „ & (II) tiiv^t 




L i; M # fHJ — & fz {± M & o T U T . 
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Xh h ; 

X o =5r it is X h h . 

m&te x x i± ^ i-oco. mm<v . ±tz\±^x coykm^.^-^ . £ l < «: 3? # 
m ± <r> * x k ^ £ 7 -y * je =f x a » at s <o a* * * i t * s . 
5$ ( i ) * # -t s * is bb <o -ft: ^ % t± * * y v - s ft a 3 # y v - x h h . -r 

o ft < . * r » m m& ft ti x ^ & . - co ?t 46 , x u ? ha^^tyxf'A'u 

# SI £ L -t < . -?-;fx<c>cofgffl*##ft<3:l>. xtnUf 

x & £ co ft * is a n (ftft±itMLtt^i) ± o . 

;U<*I ^co^ 14 & i 5 «&#TfriSB =5r S . t ft: -> T 

. ft: k i. HT s asistfiatwtt^tfc-aroo, ^Uv-a^lStlltt^tf 
a A «r tt & * -T & Z t X * & . * % bj {c L ft # o X tt ffl $ <i S lb £ % CO fl * # 

tt (4 . ffl w * s a m it m m tJ - t <* o » »r n * ^ ? >• a- co ^ is h t *> ft o t 
p 

j£iLt^Sit«, X * *f - <jo g ,1 if H5 T $> 4 ( ft t I (i\ B . L i phardt 
, H X X/ W.Luttke Ci S "Liebigs Ann.Chem. 1981, 1118" £ # 51 ) . 
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?t h i. (f , r Houben-Wey 1 , Methoden der Organ i schen Chem i e , Georg-Thi erne- V 
erlag, Stuttgartj 33 J: r "The Chemistry of Heterocyclic Compounds" 5/ 
U — X, A. Weissbergerh E.C.Taylort i S li , CO Vol. 13/5, pp. 30-87 j 3 . 

♦ XS^^'Jv-^Mtt, &»T p *oTJLo»3e^RJ6fc*UfcKJ6*fl 1 T 
tff3o *B^JM*^iia^TV^ 3 £tl^*tLS*&tt^3EE* ( variant) J>f fflt I. 
£ t # T * * • 

*10p^'J7-^liltwl:Sffltan^fli^ ifiL<(i, 9,9' 
-Xb°nt'-9-X^yt7/Kl/y^9,9'-Xh°nb" - 9-^;l/77/^V 
y<0, Hti(:ffiL<Ii9,9'-Xt°nt'-9-y7 7/^l/y^t'/l/f^ 
>?7u y 9 ( Ztlhfe, 2tfLk 7 tiLifi * h h & 9 IZ JE t T 2 * ft 7 ' ft # 

;tl^>^^ lO^^ftti, i: £ tf . 9 , 9 ' - X t° n b" - 9 

x^/^H^ft^^f^^2,2'-y 'Jf tt'7x-/^it-LT (H.Gil man 
.D.Gorsicht i S "J. Am. Chem. Soc . 1958, 80, p. 1883" E ffi ) . 51 # M # 

9,9 '-X^Dh^/Kl/ylf Ii#:(carbon analog 9 , 9 ' -sp i rob i f 1 uoren 
e) * 'gffiit't & * S» & * ffi # . J.H. Weisburger, E . K . We i sburger , 33 «t tf F . E . Ray 
CiS "J. Am. Chem. Soc. 1959, 72, 4253" ; F . K . Sutc 1 i f f e , H.M.Shafidi, 
33 J: Tf D.Patersont X & "J. Soc. Dyers Colour 1978, 94, 306" ; & h If K 

G.HaastiS "V. Prelog, Helv. Chim. Acta 1969, 52, 1202" ; £ 15 ft $ tl X 
330. i tl h <r> H m li s *»iOA,f n-^h'nft^i^f IHttS^C^IL 

Kfc:a«t:«»Siifca»*« ( fc fc i tr . 2 , 7 - - « f iHfc 9 , 9 - ^ ? u o 
-9-y77/l/*l/y) ?rttfflltxb°niS^^I):H:j;ot9,9 , -xt 5 
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t? t: - 9 — i/ ? y )V t$ \/ y-t/v-iOHifi^iiy^-y^iELs & ^ t* # g 

ft *f & ( k t . 7tf;HJT^ft HltKftUdlC, >\ n ^ > ft * 
(iTy/Htl, ?IIIK-C|^^ff«$tl)^M:±oT, S> £ T Hr * 

<^> # * f 0 T $> £ . 

r Houben-Weyl , Methoden der Organischen Chemie, Georg-Th i eme-Ver 1 ag , Stu 
ttgartj i3 J; If A. Weissbergerh E. C. Taylor^ X h MM<D r "The Chemistry of 

Heterocyclic Compounds" is V — X <D tt iC & Vo 1 . j ] 0 
1Q, K s L s i V M (7) jft a 5t BR L A* o T ft o Z t T # & . fc i 
tf N 1 ,4 -7 x-l/y'S^S'tMtnll-SLTtt, K-YyWfFffiB* 23 44 
732# , 24 50 088# , 24 29 093^, 25 02 904^-, 26 36 684^, 27 01 591-f- ; 
*5 J: V 27 52 975-9- ; b° U S V - 2 , 5 - >M )V X £ * fj ft ft » L T 
. N7»lPlI 26 41 724-^ ; t? U >>* >- - 2 , 5 - V -4 )V S 2r * iT & ft * ft K » 
Uli, K 4 7#frH 40 26 223-^- *5 <£ V 3 - u >y ^Wff ttSIB* 03 91 203-^ ; 
ty^yy-3,6-y-f ^JStftift^fctSLT BK>fy»fflJ 32 31 46 
2# ; ^ ^^'C^f ftfci^/Xf n^f i^Ilf i^CMLTii, N.S^^^ n t 
.-V'i-afs JtVA.XXdffcJ; 6 "Synthetic Communications 1981, 11, 513-51 
9" s fW^WfrflS 3,930,663^. M.J.Sharp, W. Cheng, *5 J: V V. Sni eckusfc ± 
& " TetrahedronLetters 1987, 28, 5093" „ G . W . Gray fc: J: £ "J. Chem. Soc . P 
erkin Trans II 1989, 2041" . "Mol. Cryst. Liq. Cryst. 1989, 172, 165" 

"Mol. Cryst. Liq. Cryst. 1991, 204, 43*5 J: #91" . 3 - n >y ^ e # ft * II ft 0 
,449,015-^. Bit ffiH 89/12039. ffl R ttt M 89/03821 s t> J: X/ 3 - n v ^ # ft ffi 1 1 
mo, 354, 434^-o 
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y^8Sli N M^f, A. Weissbergert E . C . Tay 1 or <7) $1 IMC i & "The Chemistry 
of Heterocyclic Compounds" 5/ U — X tf> J* j£ i~ § Vol . tz IE tt $ it X V* h 0 

fc ae> ^ a i± . «^o*afcctoT«rffiTfcSo 

fc k £ If . 9,9'-xtnt-9-y?7;^l/y<o»*#!is it ft R iE W fc 

(fckiffFeC l 3 SftlLT ;1$t, P. Kovacick N. B. Jones fc i £ " Chem. B 
er. 1987,37, 357-379" . =5: IX fc M.^X^\ T.T<. tJ J; / C i S 

"Macromolecules 1992, 25, 5125" £ # BB ) & * V> {± « « fc ( >C U if 

s h — s T.*y^9. feit/T.tV^fCU "Polym. Bull. 1993, 30 

, 285" £ #9ft ) 

5£ ( I ) *#-r***W<AsKUv-li s 2,7-Zf iftL^9,9'-Xt°n 

ft-&ft If . i/F l J7x^/UX7^8t«^«ffiU ( fc k £ if s G. W.Ebert 
t R . D . R i e k e fcl J: & "J. Org. Chem. 1988, 53, 44829" £ # MB ) fc5^li-7^ 

;k/f'j7i-^*X70««Jtt«Lt ( fc k £«\ H.vy^t h . s.>f *A 
s 8±V R.D.Riekefc J: h "J. Org. Chem. 1983, 48, 840" £ # 9B ) £ £ $ 

iily* 1 )*! (aromatic diboronic acids) ^#iyAD^ yftU f,: 

y ^Rjct ± o £-& $ -fr h <i k a*T § s ( k £ tr . m. $ -v^ 5 s t.^^^\ *j 

itfA.XX'^ i: i I) "Synth. Commun. 1981, 11, 513" s & £> t/ fc R.B.Miller 
k S. Dugarfc: J: & " Or ganometal 1 i cs 1984, 3, 1261" £ # SB ) • 

ffl^xntyli, fci:£»f. J.K.Stillefc J: * "Angew. Chem. Int. Ed 
. Engl. 1986, 25, 508" fc *5 O T ift 93 § ft T ^ & ± d fc . >t 9 v ^ A ftfe & * ft 

$ 4> fc: . ± IE y 7* n t ft ^ ft ^ y 'J f * ft ^ ft ^ ti ^ ^ U - * - ^ ft -& ft 
CfiftU ft^TCuC lifciot ( fc £ If . G.Wittig f: G.Klarfc: J: h "L 
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iebigs Ann. Chem. 1967 704, 91" ; H . A . Staab b F . Bunny tf X h "Chem. Ber. 1 
967, 100, 293" ; %. t/T . Kauf manntf J: 5 "Angew. Chem. 1974, 86, 321-354" 
£ # BS ) N h h V> tf ^ & ft! 1 , 4 - : J J\U It'&tyKOV.T&WSlZ X r> X ( £ t t tf 
, S.K.Taylor, S.G.Bennett, K . J . Harz , & J; tf L. K. Lashley tf X h "J. Org. Ch 
em. 1981, 46, 2190" £ # ffi ) //Dtj^ftl: 1^?* K 

& . 

L^L^i 5 ^, ^ ( I ) ^^-t&^^BJ^^'Jv-^iUni. 2 , 7 - ~ f ffi 
fl;9,9'-^tnb' -9-^77 jU*U>MmtfctMV)lz~'g1&tt,Lfi:Zt>Zi:& 
■it&m t (VMS l,z X -5 T i> fx 3 <T T ' £ S . 

Ltzff-oX . fc X. tf . 2,7-y'7ot-9,9'-Xi;ot*-9-y77;l/ 
vtl/ytt'7x-;l/-4 ,4'-b'Xi|{ny8!:*I^HJ:i:4 f TiJ. - ^ 

jst^^tii, i^iitHut, a * % * ai * e * m. o ± w s <r t x- t 
& . h x tf . zil^^ifygAnyyftftitzfi^/^ySt K^yn* 1 

. i tf*T jS5f § is* >V tf y m t mm t F 5 i> yfr h ( B.Schulzh E.Leibnitz 
Ci J "Acta Polymer. 1992, 43, p. 343" ; B fr Hi H 05/178 , 990 ) . fo h 
Vi tf Z. tl t tf JS'J tf , y^/^ylADy-'y -ft % t k'Xf F 5 V — A' A» M C. A. Abs 
hi re t C. S. Marvel tf J: & " Makromol . Chem. 1961, 44-46, p. 388" ) 3" ^ +r i? T 

3 tf u v - tf , fciitf, ^ ( I ) £ * -f £ S 3: o -ft £ ft Sr - Mi tf fi £ £ it 

*»*&3t±. 31ft i <,5at}tl~Z^">&Jj& (fcfcjUf, R.J.Young i: P.A.L 
ovelltf <£ & "Introduction to Polymer, Chapman & Hall, London, 1991" tf 15 
* CO m ) tz LtzW -o X ff bti& . fttilf, R J£ fl ft & iP i& L . 

* 3g #1 « K ^ tf . fc X tf , L i A 1 H 4 J«IltS7CR)£WC)R9i< i 
t* ? T"^l> ( 3t t X. tf . J. Marchtf J; & " Adanced Organ i c Chemistry, % 3 ffc , 
V^n-b;P, p. 510" tr#Bg) . 
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* % m CO # V V - }± s il/? h u /I/ 5 * -fe y X W f4 i: LttffltU. 

L )fc # r> T * H {i £ ^ (c N jft ( I ) ha;l/S*-tyxft 

h t mm & % h <r t (%itm) , fcw/Jfcii. jEm^fciy/* 

(± ft « ?t <o a a fe i if / & u ft * is s a* a a -r s z t (mw&AMtfzii 

Lft#-5t> fetiiJ¥XI?I^v-f-T'J v ? - fc te it & IE ?L »m S t t 

L # X * % bj§ jj $ t, \,z s 5ft { I ) T*$ft&l«JiJl±<593tfyv-£-&/tJt* 
xi/? hn;l/i*-feyx«f4^jlftt&. 

hn;|/S*-feyxtt^liIf > 5ft ( I ) X'^Zti&lMl;J.±co 

ft 2: Ulrtt4. 

t^iijs ( t !; t if, * x -f * y y , a at * xtyn-f ^ y/, ttzax 
-f >3-f fciot, sft ( i ) OiK'Jv-oUSi- mtzte&mcoB 

L fc ** -> "t * f| HJ§ j j $ t» , 3ft ( I ) v •?-* &m<0MX"3inft< l zmiG~t 
6 £ £ * tr . XL/? hD;l/S^-feyxttff^S^a2rt«f*-r^. 

* 21 m it £ l> £ . l-om±<50vS14JiSr*-r&xi/? Fo*Ut>^fA*U 

i m a ± tf ) * a « -r s . tkiif. 

£ ± 3 & x 1/ ? ho;i/U-feyxf AO^-*«^lS* ! « tz k *. If * H 
#fFSS4, 539,507-ttJ itffg 5,151, 629# £ K IK £ ft T ^4 . *° U V - £ * A tz X 
1/no^UtyxfA'^ii, fc x. tfBRffl K 90/13148 ft tz ii a - n >y 



(24) 



10-509765 



^IffFffiHH 0 443 861-f- f 5 «5 £ ft T V> & „ 

hh . § . «^&A«£J:t^*£ 12 il/nn*U^ 

ti IE 7L «? ill if £ . il/? ho/WS^*^x||3SJf£:Ty — Kfc<DR3k:3¥A-fi>c: 
t^'tlS. iJ V - K ti . tiilfCa, M g „ A 1 „ In. i fcliM g / A g 
"CftoT iV^. 7 7 - F ii > 3S W £ » #: ( fc *. If , if 5 X 3 & # 0 v - ) ± 

« re (c n lx mw-t h t . * v - f * , ry-KHtiLttietisio 
E m. ~r h . # y - f *» £> <r> is ^ £ . axs/^f isicftAti.* 1 . & & 
^ii^*itii?iAti> . i *i t m m t x ry-F4>t<oi?L^ ie 7L a a m 
/ je ?l h 3i ii tc a a -t h a> , fcj^m^itisaAtJ. 

vWiH3tfllrtfc:T« ; f : /jE?L<O»i: ! S:0, I8^UI«t^. * % bj§ co n # 

ttfl wi^-t t f ^ 1 1 i itt ^ i. tit , % % m t l x m m s ti & -ft, » 

, Hff? v 7* > « ft s iJit/t/Fxi/y Fo-y ■ A 7 ? - ) t L T AS ffl § ii 

a t c m m m * * if r * % ^ £ k bj s #\ * be # » n <b co ^ m m iz x -? x 

2 , 2 ' - y y ± It f 7 ^ - )V 
285 'Jt/KOn-B u L i Ji*ylf ;H-f* ( X — -f )V ) 4"tllf 
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ft ^M26ml £ . 4 . 0 g (12.9S 'Jt/M <?5 2 , 2 - i> 7" P ^ b" 7 x - /I- Sr 40ml cO 
x-x^+C** UHfelL ^«ff«»<0*»*«K 5 #t*TL . *^T* 
l^llJlST'? fc 5 B# H ft L fc . 

mmm 2 

b X (b'7x-;P-2.2'-> ? ^;P) k 2 ^ ( 9 , 9 ' - X b' o h- - 

1 . 87 g (US 'Jtil') CO E3 ig it tr A S? £ 30m 1 x - -f ^ 4> Ic ft! t T # Jfc W. L 
V> Jg # * SI CO i§ vS t,z N 24 5 U t il'fl 2 , 2 ' - y !) f ^ t'7 i-^ (SKMlt 15 
©co i a ^MIS ) £70mlcox--r^ t M-^S?LTf#*:i&?£ & UStiTlft. 

aat3 ^ ti.5i*i««#p l . 3 mmwmLti „ jK^-csoBio^v-tf 

y$rSn^, t 2 ^PiaaSE L . 100ml co b d L fcg . 

xAjKV-*--CSII5f8l** Lfc. Il^SLT, 1.4S8 011M ( 222—2 
25°C ) *#« Lfc . r«3&»^***«i»l»*L'C ? tt0.6g ( h - 9 ;HR*5 
6% ) CO ffl » % 2r # £ . x^y-iH^IISSLT- 227*C <0 » j£ £ * S ± Jfc % 
* # . 

5g3!I#*Jt : % C H Si 

gfW-m. 86.72 4.85 8.44 
mmm 86.86 4. 98 8.33 

* -fk ^ CO S #> tS ^ 3c /g tt {i s 460°C i: ^ 3 $ * ( *i IS L -5 h ft ft? Sr SB ' -f 

;ti<lt§) t i o t *> *» 4 . 

a » gj 3 

b'X (h , 7x-^-2,2'-yWJH y V > ( 9 , 9 ' - X b o b - 

9 - 2: zk 2 Z £ k > ) 

50 S !) t 2 , 2 ' - y 'J f 1 1' 7 i - /I' (HHMlKEKwJiiCiS) £ 
140ml CO I-f;l'*t:l»Ltll!tiI^, % M 2 (~ IE ffi, CO «fc ') |C 5 . 35 g (25 
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frfr £ H^A L X 2.77g (29%) cD£j£ft £ »fc . BfinjXit, 1$L,£{±245 
"C , * L T » jft {± 470°C T * « « jB £ 3 * V* . 

ytmftffi : % G e 

It-^li 19. 23 

Hffltt 18. 88 

S ft H 4 

b*7xX;l--2,2'->M;l--— ^-f^T-^^t 
78S Dt;^2,2'-y | Jf *t'7i-;l/ ( m M M 1 £ E Hi <0 <k ? t 11 £ ) 2r 
230«ltf>x--f lit fciiSI . ^IfttfiJ 2 tclBig^) J: 3 ic 252 g ( 1.48 
^ ;P , -t^hhism^m ) <OBg*-ft^-f*i:RJKS-frfc. ffl *J « S i C 1 4 £ « 
* L . »K50ia**fet^^. 3.5g <7>mfo£.f&mZ$lrK: . mMM 2 ic f a « ^ X 0 
fc , £fL*»»x^yP*»fe|USALT2.89g ( 22% ) CO b* * ( b* 7 x x - 2 , 
2 ' - 'J 4 A> ) ^yJSft. #**-£;b«T*«*JiS»ifc*L, » M L to « 
%2r0.01S y A-^tISLfc. i (0 t ^ '>i« t' 7 x - ;^ 5 Sffl 7 5 ? y a > 
t LtgfiiL. I- LT7.41§ (38%) CO b 7 x x ;P - 2 , 2 ' - ; J 4 )V - - Jg-fb^ 
-<S* s ^'f>'77y'>'3 y i: LT 108~ 1KTC tf tULfc. 

5g###T : % CI Si 

tttMft 28. 3 11. 33 

mmm 26. 5 10. 75 

m ft h s 

10, 10 - b'7 1 - - 2 , 2 ' - y -f - 7 1 7 ^ f y 'J > [ 348. 48] 
120ml(7)2,2'-i/ | J^-^i ;: 7xx;Wa: — -r;l/ (H.GilmanfcW.J.TrepkalCj:?. 
"J. Org. Chem. 1962, 27, 1418" lZ E It cO # JI|B £ L # o T » it ) 2rl80mlcO 
THF + tiitttlfcSU . 37 . 7 g ( 1 50 5 U * /I" ) » t'7 i -IH 2 , 2 
' - ;l/ - -JSfc^-f * ( Hftfl3J4 fclB«<0«fc 0 fcffB ) £ 200mlcOT HF^C 
»BLt#ft % JD X fc . * a ft £ 20-C T 12* IB 81 # L . * t fit it CO ?I 
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ft X' M ?Jc ft m L , -e t T ?K ffi £ x - T )V X' tt tB L Jt . 0 . 05mm* it T" (Oil fc <t l> 
ft 3? £a 3 <0 f* , 150*C tSSLfc^'l y 7 5 ? v- a y^i^y-'y^ffMSL 
fc . 

JK* : 12. 5g ( 30% ) 

mm me 

fax ( fa" y 'J )V - 2 , 2 ' - : J A )V ) k g y 
15 g (40 5 'Jt/H « 2 ,2 ' - y^DthXyy^k n - 7'f iMJf ^AfTJl. 
7* )V m S. ^ * -f y « $ 97 5 ijt^*>^lia<0i 3t:81Lfc2,2'-y yf * 
fa" ^ V i^' ;k CO m WL IZ . 2. 1ml ( 20 5 'J ^ )V ) CO 0 J§ it A m £ 50ml CO T H F tf (C 

K ft S? M if £ Si L o 0 . 05mmt= X 5. 0 g CO X A )V 1$ 125— 210°C T'S Si L ( * CO f& 
H-fkLfc) . i ft * 2 mil &.H. L T . 175*06011 1.0 g (13%) CO f X 

( fa ^ y y' ;P - 2 , 2 ' - l? A IV ) >■ =7 y £ % tz . 

5Bfg##T : % C H 

if** 86. 60 6. 19 

mm*. 86. 21 6. 05 
mm mi 

fax ( a , a ' ( ' ) - is y P 1 fa K > ^ ~ 2 , 2 ' - j ) is g y 
£ j|- l T co fa X (XflKy-2,2'-y-(;H y x y 
1 . 94 g (5s'J^;H CO fa X ( fa ^ y ^ /V - 2 , 2 ' - is A )V ) is g > ( m M M 
6 ce«Q#MC L3fc#oT«3t ) fc l-78g ( 105 U * A- ) ON - 7" o ^ X ? y 
y --f 5 H £ 100ml co f t- g ? o a .X 9 y 4 1 tt ?1 U # X g U - £ . 300W co 

a » * y ^ x r- y g y 7° x-m at t % # * * -t s * tr sd * l . jej « § ti tz x 9 

is y A 5 F £ «R 31 ir L . □-i"J-iA'*l/-j'-fcJ: O^P^S^^^^iSrlllfe 
ft ^> il ISi Sr 15ml CO h )V X y cf t }§ t , 2 ml« 2 - y ^ f S / 
x ? y k M-^- Ltz , *M^ft * 48B#ra«H £ L , «i>t6«i«i^fc. h 
^xy^iff(;ti*L, » S ft 5 * * % il co ?j< K -ft b U ^ a ?]< ?g 50ml 
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M. T«S* L?z ^-^/WS-3S»^*L. lft^^o-7F/77-f - (h^x 
V/jy^o^df-tfy, 30gOy'J«y^) fei-)tll!!U. 

% Ife flJ 8 

-r b 7 ^ -X ( b 7 x - ^ - 4 - ^ ) y7y^lTg3,3',5,5'- 
f)'^7i-A'-9-y7-9-X^a-9H-b'7;Kl/^ 
10.8 g ( 46. 3 5 >J * IV ) CO 4 - 7' D b" 7 x - )V Sr . 1 . 95 g ( 11 . 6 5 U ^ ;l- ) 
«D H U -ft; 7" W ^ k £ 100ml «7) m * ^ — -r )V * iz it H? L . & V> T* 2 . 5 g (110 5 U 
* ;k ) cD h 'J^AtfilLft. t f'J'7A^Mtl,it?g^il?:I^L. * 
ti ^ =t[ ?S T" § 1 1 4 BlSMif It . x- •f/U- £ Bfc* L f£ . V7?xi/-gi 

^ffifflU, Sf** h^xyfciOftlliU. lR^:6.7g ( 90% ) . « * 281 
°C ( 3- >- v V a* £> f? IS b b h ) „ 

5.4g { 10S 'J t;H ^7)x^5 d fX ( b* 7 x — )V - 4 - A )V ) is 7 > S: 200ml CD 
1 ,2-y'7QD^y-l:'yif't:SSL 1 Si c t ] tIi5 , ILi* i '^6.5g ( 40 5 U 

^ ;u ) cD jg ^ ft (in) £ m & l fc ( 'j? s. •? m sd ) . * m ft & » 3 b# ia k *> 

6 US A L tz . JR * : 2. 7 g ( 51% ) . 

b 7 x — ;p - 2 , 2 ' - v A >v - ^ o v 'i/ v ± y 

Changi: Goreyt^ i. h "Organomet. 8, 1890(1989)" HZ IE S5 CD H & IZ L tz o T 
b X ( 2 - ? a n 7 x - )V ) ^ * y £ » » L fc . *1M 1 tlEl» ± 3 t , 0.22 
^;PcDBuLiSrffifflLTO.l^;KDBfriaftfiSr'Jf-^A-fl:L^. :3U!H 
fltz^- JVmm.^: , 25 . 1 g ( 0. l^E )V ) co b 7 x )V - 2 , 2 ' - A )V - ~ U 

■ity a m ( & n m 4 c ie m ) & iso«i cd t h f * t m m t t f# tz m m nz m t l iz 
. * 31 ft * s a t i2B# h m ft t , * t m. m t <r> m & ft t m ?k m $ * . * ffl 

^^f y77? y 3 y^x^/-;i^^iiS a B B L/; t nx*:i3.9g (40%) . 
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e • 7 j - zk - 2 , 2 ' - is a >v - is s<y v k u ± y - 9 - ^ y 

10.4s ( 30 S V t JV ) cr> f y x - )V - 2 , 2 ' - is A )V - is <> V is V 1~ > ( m 
M M 9 f,z IB M ) i: . 3 . 33 g ( 30 5 U * )V ) <Z)-«ilS-fe:Uy£ 22ml 
3f If y t 1 ■ 4ml ?K K » ft? L T « fc » % fc £ a L . * U £ ft £ fln UK v* JK § * 

, at % l & -fe v y s- * ^' is a co ffl iz r s [ J t . sja^^^^-fyTttasLfe. w v 

7' o y RlStfa L T . 9.9g (91%) co£ J£ft £ . 

91 MM 11 

a ) 10 , 10 ' - ( 4 . 4 ' - is - b Q b' 7 x - ^ - 2 , 2 ' - is A )\s ) is ^ > V '> U 

j: y - 9 - * y 

5. 10 g (215 'Jt/D CO C u (N O 3 ) 2 • 3HJOJSSKT 40ml CO # P IS <*> 

tl^U $c4H&. rt«««36«»5 40x;*>/5>45t;t:±#L. *fe»»?K 

#a6i5t4i. 31 # is §= 3 . 6 g (10 5 !J t^l O ( t* 7 x - - 2 , 2 ' - is 
A )V ) isK.yYi^Vi-y-9-^y^Mx.. 40°c T m If £ ffi ft S . 

40*C (c T 4 B# m & t R JiG # T t4 . R JS 4u ^ 9 ffi ^ ft # H J! & ^ * It fe fc S 
h h . SS # L ** £ « ft 200ml CO ?k * tc a a , ;oD*/UTIHf 
S£fcfcJ;-3TffilII*>#iaj-f-S>,, o - ? iJ-iK^l/-^-ttIffl*^M5: 

« 5 -fr 4 . 4 . 7 g co m ft 4. « ft AM# <b tl 4 . 

b ) 10,10'-(4,4'-y'7Syt:'7x-;b-2,2 l -yM;H ^^VV^'J 

± y - 9 - ± y 

5 g CO 10,10 ' - ( 4 , 4 ' - - b d b* 7 x - ;P - 2 , 2 ' - ^ A )V ) is K > V is 'J 
^>--9-^>'t4.5gCO^i3 v *Srl50mlcOiyy-;W4'fc?Ft^-L^#^iX7t?M^- 
KtiaLiiife, 15ml CO ?ft Jg m Sr 30# tiTtS, Sfet30*l ?Ti L ^ . » 
fll CO ^ £• r 3'J tS . 400ml CO 7j<. 15ml CO Wk T V * - T 7j< . *5 J: t>* 20 g CO S 5 IS "t" 

. VS 14 JB C y 3 ( Darco ) ) fcftfcM-CJftfPL, * L T «■ & "t £ . lifii 
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Citf L^^'t NH 4 0 H^lTtl) - ^ t ioTf SStSlL, itSLfciS 
ftS»§iraLT3.5g<O^R«t*fe^lO,10'-(4,4 , -yrSy t*7i-;P 

- 2 , 2 ' - >M > rixSry^y-rt^^ 

c ) 10 ,10 ' - ( 4 , 4 ' - i? y' u ^ h° y £ — Zk - 2 , 2 ; - ^ 4 ;w ) yXyy'y'J 

2. 0 g CO 10, 10' - ( 4 ,4 y t* 7 x — - 2 , 2 ' - i/ A )V ) i? ^ V V is 

V + y - 9 - * > Sr 20m 1 CO 7j< t 5 ml (0 Wt M i\L * H K * K * W L . * 8 ft Sr » 0 °C 
K ffr ffl t s f Lta«J OttffififL^^t , 0.8g(?)NaNO^ft5il^7j<(: 

X % L> tl h tf X ^ V ~ *7 A fg ( bisdizonium salt ) <7)?fft £ N 1 g CO C u B r £ 
10ml COH B r * fc * W L X » it 4 * » « « * £ ft ¥ a tt . # * SE £ 100«C T 81 

Lfc s 4*»ft«5IFaL. tttt** 4tNaHC0 8 **«tft#L 
10 , 10 ; - ( 4 ,4 ; - y y o j£ b* g x ~ )V - 2 , 2 1 - y >f /My^yV" 




7/My*I«TKt s 1. 555 g CO 10,10' - (4 ,4 x 7 n * b # 7 x - /!✓ - 2 
, 2 ' - A )V ) y<y^/y'Jty-9--^y ( * Si ffl 1 IK IB 16 ) * 30ml CO « ft T 
HF4»fc*»LT»feilS*?BE£WSL^ 60°C fc Jn jfc t fc o 825mg<7) Ni(cod) 2 . 
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470mgCO 2 , 2 ' - h* e U . tJ J: 0 . 4ml CO 1 , 5 - is 7 O :* ? ? ^' X y (COD) 

& 20ml CO « A T H F «f S L T ft h tl fc S £ M ft ( « 11 # * # ffl » T ) . 

» * ft <o R J6 a ft # * ft * o . *fi^'Jv-*ift9iraL, t h f . # « 

200ml ?oa*;l'Ati[iltl»itfcj; 0 . il<OTIS^l)v-75?y 
a y Sr ft ( $ ^^I>^ltt7 7 ? y a yli, fci:£lf 1 , 2 - nni ^ y 

t i - 7 n v 1- y ? u > iz x & mm iz £ x % h ti & ) . z<?>m 1 <o*im&#v 

? a cr * ;P A ?g h lOmHc & S & T ? a a * ;W A £ gg f£ 4 L . 70ml co ^ ? / 
-;P4>t»Tf iitfciotiK'Jv-SijkllStit. St ft co jK 'J V - ** ft tl 

fz . 

^iiI^Jl3 

10,10-(4,4 , -y^atb'7x-fl>-2,2'-i;U) y ^ y V k U ± y 
-9-^yfcb'7i-;V-4,4'-Qyy^oylj:<0i^(^ l J?-2) 




(IV) 



25ml COT HFh 10ml cox ? J — ;U CO il ft , 1.04g (2 5 U * )V ) CO 10, 10 

-(4 > 4'-y7'ntt"7i-;l/-2,2'-y'f/Hy'<>'y'y | Jty-9-^y 
t 483mg ( 2 5 >J ^ ;k ) CO b* 7 x - - 4 , 4 ' - 4 V V V if- o y K & JD £ tz . 1 

^ ;iy m b. co ^ s? -ti v -7 a 7j< m w. 20ml Sr <r <r> mm k m t tz . * m ft £ g « # h % 

Tt'ISL, 50mgcO -f h 5 X ( h V V x x ;P * X 7 -f y ) ^ 7 y A J 5 ml CO 
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THF4it»WLT»fc*a*linifc. 24B# IS ^ T L fc f£ . S ^I^ISC^S 

2,2'-y?nny7xiiUil/7^ MvU^MT, *tfc0(9fc»{R<a 
JS(:Lti^tt'7x-;l/ - 2 1 2 , -y^^yXyy > - 9 - T is V i~ y % M 
J« L x f LT3-;nn^;^^ygl#ltifttTt'7x^/P-2 I 2'-^ 

Tyyty-9,9 - y ^ ^ y F S: # )t , ^JISWllKEtt 
coj; 3 ZtiZ MM it L T 10, 10- (4 ,4 ' - 7" u * b 7 x-;l/- 2,2 ' - is A 
)V) yX y / - 9 - f T y U t > - 9 , 9 - y ^^r y F 5: tl^ , <I tl £ 91 fife « 12 
teB«<a±3teRIG3*T#y^-3 < it 1 1 1 . V = - S O , - ) £ . f U^l 
«13fcE»<0 i 3 fcRJ63*TsKU v-4 (it IV, V = -SO r ) * » rt: • 

SI Ml gd 15 

?ft U y - l jc a j: I) 3£ S * -fe > * a a £ 

^>j7^1^?nn*;!/AgI ( 5 mg/ml ) £ . lOOOrpmT CO X h s y a - f ^ > 
if ItZ J; oT5$SS*l:iSL3t. 400nm* »<D«*£*i-S3te'CHrjB3-l2:* fc 
. ^>j7-ii%ftffi^7/^l/^yx^SU, 3 fcLTffBLfcl 

#*«j7-7 O^Ac07/l/^l/^yXX^^ WW ( BaL F4500 #36* ft W- , 360 
nifc T fflj jS ) H . « If # ffi ( ? a a * )V A * 1 0 - 4 )V / U >y h * jft ) T <0 7 

mm m i6 

# u g - 2 k a j: & a zk s * -b ^ 3 <?> a g 

^>j7-2<7)^nn^;l/All ( 5 mg/ml ) & . lOOOrpmT^) X eyn-f-f > 
/CJ:oT53liJ*#Ci«L&. 400iib* * 4 ifCUfi S * * k 
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y V - 7 >f ;^A^7;l/* WW ( 0 ± F4500 ff , 360 

nraCTlfi) J± . * 9 # ffi (^nn^;UtlO-^;l//'j7f/V*i) T 7 

mm mn 

lOOOrpmTtf) X t y 3 - f ^/fc J: t , ITO (Oy^-XXl 

^#7^SRft^7^S^Uill31ta^7 h+C»L)to 2 x io~ 5 5 'J 
A - ju HZ *5 I* T . ITOX h y 77°t:*t LTtftC, VX^^ffiffllt^y 7-1 
C a X MJ 7 7' ( JS 2 mm , f J 230mm ) £ IK # 3 -fr . I ^) ± 3 C L T IH 
ft fc t* * ( I to/jK U a ) Srifyr;U*/P^-4»fcE«L. X7>J 

^ ^ • 7 -f > XT - ■ 3*^^*^LT««*«SBt»«Lfc. i ^ k # itox 
h'J 77tfISttfc, HTCa^MJ >y T # ftSttfcS: J i 3 fc Lfc. 20#' 
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